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> Project No. 92-41-2850
! WIC No. 204-1944-0100
r LADPW Site I-7099
Shell Oil Company

Post Office Box 4848
Anaheim, California 92803

Attention: Mr, Mike Claudio
Environmental Engineer

Soil Vapor Extraction Pilot Test Interpretation Report
Shell Service Station
3801 Sepulveda Boulevard
Culver City, California

Executive Summary

A soil vapor extraction pilot test was performed at the site on October 17, 1994. The
radius of influence for the wells tested (Plate 1 - Vicinity Map, Plate 2 - Site Map) was
estimated to be between 20 and 75 feet. Flow rates were between about 30 and 75 standard
cubic feet per minute (scfm) at vacuums between about 3 and 16 inches of water. Total
petroleum hydrocarbon (TPH) concentrations in soil vapor samples analyzed at a laboratory were
between 706 and 15,812 parts per million by volume (ppmv).

Using the lithologic data, three zones were modeled: a shallow zone (extending from 20
to 40 feet below grade), intermediate zone (from 40 to 60 feet), and deep zone (60 to 110 feet).
The deep zone was subdivided into two zones (area above the capillary fringe and the capillary
fringe). Soil vapor extraction pilot test data were analyzed using the computer program
HYPERVENTILATE. Gasoline-impacted soil at the site is beneath the former tank cluster and
along the ground water capillary fringe. Ground water is at a depth of between 90 and 100 feet
below grade. Based on the volume of impacted soil and an estimated average TPH concentration
of between 1,000 and 5,000 parts per million (ppm), approximately 92,534 pounds (15,400
gallons) of gasoline exist in soils beneath the site. This does not include the volume of gasoline
on or in the ground water.

A member of the Fugro group of companies with officas throughout the world
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Introduction

Prior to the design of remediation at this Shell site, Fugro performed six vapor extraction
tests to determine venting parameters and concentration of volatiles in the extracted vapor
stream. Six tests were completed on October 17, 1994. These data have been interpreted and
site conditions modeled using the vapor extraction remediation program HYPERVENTILATE.

Soil Contamination Description Summary

Results of laboratory analyses performed on soil samples collected during the tank
replacemenit are presented in Table 1 - Tank, Piping, and Dispenser Removal Verification Soil
Sample Laboratory Results. Soil sample locations are shown on Plate 2. Results of laboratory
analyses on soil samples collected from soil borings/vapor extraction wells installed at the site
are presented in Table 2 - Summary Table - Soil Boring Laboratory Analyses. Boring locations
are shown on Plate 2. Geologic conditions encountered in the soil borings are illustrated in two
cross sections (Plate 3 - Cross Section A-A' and Plate 4 - Cross Section B-B’). The location
of the cross section lines are shown on Plate 2. TPH concentrations in soil samples are included
on the cross sections. '

Gasoline-impacted soil beneath the site is beneath the former underground storage tanks
and along the ground water capillary fringe. Gasoline-impacted soil extends to the ground water
table. The distribution of gasoline constituents in soil suggest that this gasoline migrated
principally vertically until ground water was reached. Upon reaching the ground water,
migration was then horizontally on the ground water table. Ground water is at about 90-100 feet
below grade. Based on the volume of impacted soil and an estimated average TPH concentration
between 1,000 and 5,000 ppm, approximately 92,534 pounds.or 15,400 gallons of gasoline exist
in soils beneath the site. Free phase gasoline exists in the ground water below the site. The
volume of gasoline on or in the ground water was not estimated as part of this report.

Soil Vapor Extraction Test Methodology

Soil vapor extraction pilot tests were performed on several wells at the site on October
17, 1994. Using a VR Systems internal combustion engine, vacuum- was induced in a well.
Emissions were controlled with the VR Systems unit. Construction specifications for the
extraction and monitoring wells are listed in Table 3 - Screened Intervals - Existing Wells.
Monitoring data obtained from the tests are listed in Table 4 - Vapor Extraction Test Data.

Vacuum, flow rate, temperature, and volatile organic compound (VOC) concentrations
were measured during the tests. VOC concentrations were measured with a Photovac Microtip
photoionization detector calibrated with isobutylene. Additionally, vapor samples were collected
in Tedlar bags; bag vapor samples were analyzed at a state certified laboratory for TPH (U.S.
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Shell Oit Company
November 28, 1994 (92-41-2850)

EPA 8015 modified for gasoline) and benzene, toluene, ethylbenzene and total xylenes (U.S.
EPA 8020). Table 5 - Tedlar Bag Sample Analyses, lists the analytical results collected during
the vapor extraction tests. Appendix A includes the laboratory transcripts for samples analyzed.
Flow rates were measured using an orifice plate assembly and the flow gauge on the VR Systems
engine. The South Coast Air Quality Management District was notified prior to the test.

Results of Soil Vapor Extraction Pilot Test
The results of the soil vapor extraction tests are presented in Table 4.
Six vapor tests were performed at the site. The different tests were used to determine

flow conditions at different locations and depths. Table 6 - Radius of Influence Summary,
summarizes the radius of influence achieved for each test. Based on the measured vacuum at

the monitoring wells, we have estimated that a 75-foot radius of influence can be achieved at this .

site for the deep zone (60 to 110 feet), a 50-foot radius of influence for the intermediate zone
(40 to 60 feet), and a 20-foot radius of influence in the shallow zone (20 to 40 feet).

TPH levels from the vapor stream exceeded 15,000 ppmv. All samples analyzed had
detectable levels of TPH and BTEX. PID data recorded during the tests also measured elevated
levels of volatile hydrocarbons.

Vapor flow rates were estimated two ways. The first way was to record the flow from
the meter on the VR Systems engine. As a check on the accuracy of the VR Systems gauge,
a calculation was done based on the orifice plate data. The orifice plate calculation is shown
on Table 7 - Orifice Plate Flow Measurement Data. The calculation uses the pressure drop
across the orifice plate to determine flow. We found that the VR System gauge was within 2
to 5 scfm of the values calculated with the orifice plate data.

Soil Vapor Extraction System Design

Soil vapor extraction pilot test data were analyzed using the computer program
HYPERVENTILATE. Modeling theory, input data and modeling results are presented in
Appendix B - HYPERVENTILATE Cards.

The distribution of gasoline-impacted soil was modeled as follows: the shallow zone (20-
40 feet) contamination has an average of 3,000 ppm TPH and consists of a cylinder with a
radius of 33 feet. The intermediate zone (40 to 60 feet) is a cylinder with a radius of 28 feet
and an average TPH concentration of 2,000 ppm. A third zone, the deep zone, extends from
60 to 110 feet below grade. To estimate the volume of gasoline in this deep zone, it was
divided into two units; the upper unit is above the capillary fringe, and the lower unit is the
capillary fringe. The distribution of gasoline in the upper unit is modeled as a cylinder with a

-3-
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radius of 26 feet a thickness of 35 feet, and a average TPH concentration of 1,000 ppm. The
capillary fringe unit is modeled as a cylinder with a radius of 75 feet a thickness of 5 feet, and
an average TPH concentration of 5,000 ppm. Based on the volume of gasoline-impacted soil
and an estimated average TPH concentration of 1,000 to 5,000 ppm, approximately 15,400
gallons of gasoline exist in soils beneath the site.

Three of the test runs were analyzed using HYPERVENTILATE. Soil permeabilities
calculated are listed in Table 8 - Soil Permeability. The calculated permeabilities exceeded 100
darcies. To estimate the number of wells needed to remediate the site, 10 to 100 darcies
permeability were used to model the intermediate and deep zones, and a 16 darcy permeability
was used for the shallow zone. These permeability ranges are a conservative modeling of the
site, other parameters used to model the site include;

Design vacuum value obtained from the vacuum achieved during the testing.
Well radius.

Screened interval.

Radius of influence - value estimated from testing data.

Critical volume of air - estimated by HYPERVENTILATE.

Well efficiency - estimated based on lithology.

Using this model, HYPERVENTILATE calculated the number of vapor extraction wells
needed to remediate the site. Remediation is defined as removing 90 percent of the contaminant
in the period of time specified. Based on the area of impacted soil, for remediation, two wells
are necessary to remediate the shallow zone, two wells to remediate the intermediate zone, and
five wells to remediate the deep zone.

Table 3 lists the screened intervals of the wells installed to assess this site. Four vapor
extraction wells are screened through the shallow zone, eight screened in the intermediate zone,
and eight screened through the deep zone. Plates 5 through 7 depict radius of influence
estimates for the shallow, intermediate, and deep zones, respectively. The radius of influence
used are 20 feet, 50 feet, and 75 feet, respectively.

Summary

The vapor extraction test data have been interpreted using the program HYPERVENTI-
LATE. Contaminants at the site have been modeled as being in three lithologic zones: shallow
intermediate, and deep zones. Vapor extraction wells have been installed in each zone. Radius
of influence of venting differs in each zone, from 20 feet (shallow zone), 50 (intermediate zone)
and 75 feet (deep zone).
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November 28, 1994 (92-41-2850) o

Alluvium below the site is generally medium- to coarse-grained sand. These types of
sediments are amenable to vapor extraction. We were able to obtain flow rates of about 50 to
75 scfm with low vacuum (less than 20 inches water column). Higher flow rates should be
obtainable with a larger blower. Hydrocarbon levels in the vapor stream exceeded 15,000 ppmv
(TPH). These levels show that volatilization of hydrocarbons can be achieved through vapor
extraction.

The existing vapor extraction wells should be adequate to remediate soil-related
contaminant found below the Shell property and the Maurice Joffe Tax Service office west of
Shell. The contaminant distribution identified during site assessments done by Shell show that
contaminants migrated vertically from the tank area to the ground water table. Upon reaching
the water table, migration has been laterally on the water. With a 20-foot radius of influence,
two wells screened in the shallow zone should cover the shallow area of gasoline-impacted soil.
With a 50-foot radius of influence, two wells in the intermediate zone should suffice in
remediating the intermediate zone. The deep zone, with a 75 feet radius of influence, could be
covered by about four wells. More than four wells have been completed in the deep zone.
These wells should cover the deep zone contamination detected below the Shell site and below
Maurice Joffe’s Tax Service site (Plate 7).

Soil conditions below this property are permeable. Thus, a high flow rate vapor
extraction unit would be appropriate for soil vapor extraction. The amount of vacuum necessary
does not have to be very high. A vapor extraction blower capable of producing 500 to 1,000
standard cubic feet per minute with a vacuum of about 20 to 25 inches of water would be well
suited for the remediation of gasoline-impacted soil below this site.

Limitations

This report has been prepared for Shell Oil Company as a field assessment of subsurface
conditions at the Shell service station located at 3801 Sepulveda Boulevard, Culver City,
California. In performing our professional services, we have applied present engineering and
scientific judgement and used a level of effort consistent with the standard of practice measured
on the date of this report and in the locale of the project site for similar type studies. Fugro
makes no warranty concerning any of the materials or services furnished by Fugro.

The analyses and interpretations in this report have been developed based on the results
of a soil vapor extraction pilot test, results of the computer model program
HYPERVENTILATE, limited previous soil sampling and laboratory results from analyses
performed on air and soil samples. It should be recognized that subsurface conditions can vary
laterally and with depth below a given site. The evaluation contained herein is based solely on
sampling results at the sample locations identified. )
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We appreciate the opportunity to have worked with you on this interesting assignment.
Please call the undersigned if you have any questions or comments.

Sincerely,
FUGRO WEST, INC.

.7 /._ Senior Geologist
=" Registered Geologist No. 4742

Attachments: Tables 1 through 8
Plates 1 through 7
Appendices A and B
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Table 1. Tank, Piping, and Dispenser Removal

Verification Soil Sample Laboratory Results
Analyses Performed: Total Petroleum Hydrocarbons (TPH), U.S. EPA Method 8015 Modified for Gasoline or Diesel
Benzene, Toluene, Ethylbenzene and Total Xylenes (BTEX), U.S. EPA Mcthod 8020
Organic Lead, CAL/EPA Dnaft Method

Sample Data in parts per willion (ppm)
P TPH Gasoline | TPil Diesel | Benzene | Toluene | Ethylbenzene | Total Xylenes{ Organic Lead
BELOW UNDERGROUND FUEL STORAGE TANKS
1A — ND ND 0.20 0.13 0.60 —_—
1B — ND ND 0.16 ND 0.33 -
2A 1,987 - 17 445 122 1,040 0.5
2B ND - ND ND ND ND 0.6
3A 23 — ND 0.17 ND 0.46 —
3B 0.6 — ND ND ND ND _—
4A 1.7 - ND ND ND 0.24 —_—
4B ND — ND ND ND 0.24 —
BELOW FUEL DISPENSERS AND PRODUCT LINES
D-1 30.6 —_— 0.05 2.1 0.2 7.1 -
D-2 27.4 —_ 0.05 1.4 0.08 4.3 -
D-3 ND —_ 0.05 0.05 ND 0.04 —
D4 2,212.5 - 18 73 69 930.7 -
D-5 ND ND 0.06 0.06 0.02 0.08 -
L-1 ND -— 0.06 0.04 ND 0.04 ——
SPOIL PILE SAMPLES )
SP-1, SP-5 1.2 —— 0.3 ND ND ND -
SP-2, SP-3, SP-4 1.0 — ND ND 0.15 0.36 —
SP-6, SP-7 1.2 — ND ND ND 0.69 -
SP-8 ND —_ 0.06 0.04 ND 0.2 -—
SP-9 ND -— 0.04 0.04 ND 0.06 —
Detection Limit 0.5 10 0.005 0.005 0.005 0.015 0.5
Analysis by Crosby Labs, Inc.
ND Not detected
O-heN2S -7-
o)
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E Table 2. Summary Table - Soil Boring Laboratory Analyses
Analyses Performed: Total Petroleum Hydrocarbons (TPH), U.S. EPA Mecthod 8015 Modified for Gasoline
- Benzene, Toluene, Ethylbenzene and Total Xylenes (BTEX), U.S. EPA Method §020 '
’ Organic Lead, CAL/EPA Dnaft Method
~ .
. DCPéhans;‘OW Data in parts per million (ppm)
r (fect) TPH Gasoline I Benzene l Toluene ' Ethylbenunel Total Xylenes l Organic Lead
=~ SORING B-1 (MW-1)
> 25 12,851 224.293 1,432 278.877 1,754 ND
30 1,878 15.431 167.560 36.970 256.861 ND
] 3s 11,131 246.427 1,267 220338 1,434 ND
<) 40 9,520 170.438 847.768 165.436 1,290 ND
r 45 1,851 8.783 123.907 43.000 282.642 ND
3 50 1,392 7.069 97.353 34.120 235.539 ND
, 55 3,406 22.516 326.476 80.217 477.574 ND
~ 60 2,021 14.322 187.602 47.200 290.699 ND
N 4,126 571.417 414.158 84.347 580.494 ND
] 75 2,725 18.040 221.801 62.241 365.619 ND
- ND ND ND ND ND ND
- ra 85 ND ND 0.173 ND ND ND
: 24.9 ND 0.575 0.299 1.624 ND
b 95 ND ND 0.235 0.288 1187 ND
100 ND . 0.175 0.110 0.302 1.670 ND
! ] BORING B-2 (MW-2)
l 5 ND ND ND ND ' ND ND
J 10 ND ND ND ND ND ND
. :] 15 ND ND ND ND ND ND
20 ND ND ND ND ND ND
25 ND ND ND ND ND ND
! ] 30 ND 0095 | ND ND 0.183 ND
. 35 ND 0.105 ND ND 0.194 ND
J 40 ND ND ND 0.074 0.294 ND
s 45 ND 0.121 ND ND ND ND
i :] 50 ND ND ND ND ND ND
55 ND ND ND ND ND ND
l 60 ND ND 0.181 ND 0.314 ND
{ :] 6 20 0.061 0.168 0.801 0.557 ND
70 8,356 146.997 941.525 186.151 1,051 ND
’ 75 5,091 87.682 554.591 107.931 641.420 ND
] 80 2,027 24.957 207.714 44.223 258.153 ND
85 4316 67.367 462.990 94.941 573.698 ND
] ) 9,660 139.584 £79.241 181.652 1,099 ND
j 95 4,951 52.652 275.102 72.857 593.229 ND
J 105 i 1.898 6.915 1.385 8.538 ND
1
|- O .N2S -8-
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- Table 2. (Continued)
{
' Depébngeclow Data in parts per million (ppm) t
(feet) TPH Gasoline ’ Benzene I Toluene ' Elhylbenmel Total Xylenes ] Organic Lead ,
r v} BORING B-3 (VE-3)
: s ND ND ND ND ND ND
- . 10 ND ND ND ND ND ND
: 15 ND ND ND ND ND ND
20 ND ND ND ND ND ND
.- 25 20,676 135346 | 1,857 575.935 3,905 ND
r - 30 1,377 8.073 102.014 34.432 201.949 ND
B i 3s 430 7.691 31.903 5.421 54.401 ND
' 40 599 5336 17.360 3.653 24.972 0.5
L ¥ 45 ND ND 0.071 ND 0.220 ND
r——' MW-3
s5 ND ND ND ND ND -
j 60 ND ND ND ND ND -
6 ND ND ND ND ND -
’ 70 ND ND ND ND ND -
Lo 7 ND ND 1 w~p ND ND - c
E S ND , 0.018 0.033 0.006 0.050 - 8
' 35 ND ND ND ND ND -
2" ND ND ND ND ND - Jf-m.»
C | 100 ND ND ND ND ND —_ n
MW-4/VE-6 (HP-S)
. s5 ND 0.019 0.024 0.009 0.067 — . L’
r_. J 60 ND ND ND ND ND -
. N/
' 65 ND ND ND ND ND - tf '
. 70 ND ND ND ND ND - ; U
r 1 75 ND ND ND ND ND -
’ 80 ND ND ND ND ND -
n 8s ND ND ND ND ND - '
r 20 ND ND ND ND ND — ,
. 4 MW-5/VE-7 (HP-6) .
o- 50 ND ND ND ND ND - {
( ss ND ND ND ND ND - ,
-- 60 ND ND ND ND ND -
65 ND ND ND ND ND - I
[ gl 70 ND ND ND ND ND - : U
p 7 ND ND ND ND ND - { L ,
20 ND ND ND ND - ND - |
- 85 ND ND ND ND ND - i "‘
[ _— 90 ND ND ND ND ND - !
‘ 95 ND ND ND ND ND -
[ ]_ 100 7514 154.321 515.818 48.997 260.332 _
|
[JJ'“I
{ 9
[ ¢ ‘ ’.’ O-hr.N28 - -
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Table 2. (Continued)

u o
[

Depth Below

Data in parts per milllon (ppm)

—
»

e

AL T B B g B s |
. -
‘I‘ e »

i ]

4.

LA
=

e
;
§

c(;feuii TPH Gasoline l Benzene l Toluese I Ethylbenzene I Total Xylenes ' Organic Lead

VE-4 (1iP-1)

50 ND 0.009 0.007 ND ND

55 ND ND ND ND ND

60 ND 0.017 0.021 ND 0.020

65 ND 0.007 0.012 ND ND

70 ND ND ND ND ND

s ND ND ND ND ND

80 ND ND ND ND ND

85 ND ND ND ND ND

90 ND 0.069 0.967 0.203 1.521
VE-5 (1P-2) :

55 ND ND ND ND ND

60 ND ND ND ND ND

65 ND ND ND ND ND

70 ND ND ND ND ND

s ND ND ND ND ND

80 ND ND ND ND ND

8s ND ND ND ND ND

90 ND ND ND ND ND

95 ND ND ND ND ND
VE-8 (HP4)

30 ND ND ND ND ND

35 ND ND ND ND ND

40 ND ND ND ND ND

45 ND ND ND ND ND

50 ND 0.098 0.169 0.027 0.165

55 ND ND ND ND 0.020

60 ND ND ND ND ND

65 ND ND ND ND ND

70 ND 0.012 0.028 ND 0.023

75 . ND ND ND ND ND

80 ND ND ND ND ND

8s ND ND 0.013 ND ND

90 ND 0.008 0.016 ND ND

95 ND 0.010 0.183 0.045 0.357

100 10,169 46.633 725.433 261.160 1531
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Table 2. (Continued)
”5: Depthcmgclow Data in parts per million (ppm)
{4
(feet) TPH Gasoline l Benzene ‘ Toluene ' Et.byibenzene' Total Xylenes [ Organic Lead
l 7 VE-9 (HP-3)
' 25 ND ND ND ND ND -
30 ND ND ND ND ND —
E‘ J 3s ND ND ND ND ND -—
” 40 ND ND ND ND ND —_
45 ND ND ND ND ND —_
[ j 50 ND 0.006 0.021 ND 0.036 —_—
T 55 ND ND 0.012 ND ND —
60 11 0.045 0.600 0.310 1.276 —
[ j 65 ND ND ND ND ND —_—
-~ 70 ND ND - ND ND ND ——
' 75 ND ND ND ND ND -
[ j 80 ND 0211 0.465 0.077 0.526 -
. 85 ND 0.317 0.483 0.040 0.268 e
90 ND 0.018 0.020 0.014 0.077 —_
[ "1 Detection Limits 10 0.005 0.005 0.005 0.015 0.5
— Analyses by Crosby Labs, Inec.
ND Not detected
[ J - Not analyzed
7
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Table 3. Screened Intervals - Existing Wells

Well Screened Interval in Feet
Shallow Intermediate Deep
VE-1 20to 35 40 1o 55 700 110
VE-2 2510 40 45 to 60 7010 110
VE-3 20 o 30 -_— -—
VE-4 —_— 5010 70 7510 95
VE-§ — 50t 70 8010 110
VE-6 -_— 5510 65 80 to 120
VE-7 - 52t0 62 . 80 to 120
VE-8 3510 55 60 to 80 85 to 105
VE-9A — —-— 750 95
VE-9B - —_— 50 to0 70 —
-12-
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